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FIG. 3 
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FIG. 4A 
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FIG. 5 
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FIG. 10 
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FIG. 11 
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FIG. 14 
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FIG. 15 
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FIG. 16 
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FIG. 17 



Gene Expression Cassette (GEO 



One Phase System 

P ■ Promoter consisting of either a 

• promoter acting constitmively in Salmonella 

- a Salmonella in vivo inducible promoter or 

- an other promoter 



T o Transcriptional terminator 



Two Phase System 



Inversion 








Invertase cassette y^ 0 ^ 


^^s. Gene expression cs 


tsscltc 




TP T 






mJ on 


TR Invertase TR 


P g ^ Gene cassette 


XOSSC 
IR 
-*> 


mJ off 




IR 


IR 


TR b Terminal repeat for transpositional insertion 


IR « Inverted repeat used by invertase 




Gene cassette: 

lzzt: ► i 1 


i : tH fc» 







Single gene expression unit or Concatemeric gene expression uniu 




"Attenuated Salmonella SP12 Mutants as Antigen Carriers" 
By: Michael Hensel, et at 
Divisional o/U.S.S.N. 09/763,620, filed January 23, 2004 
Atty. Docket No. ICI 104 DIV 



19/31 



FIG. 18 
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FIG. 19 
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FIG. 21A 



CTOGAGTTGTCCGGTTATTGCTCGTCAAGCGAAC AGATG CAAAAGGTG AG AG CG ACTCTCGAATCATGGGGGGTCATGTA 
TCGGGATCKyTGTAATCTGTGATGACTTATTGGTACGAGAA 

AAQTATCCAGCGAAGGGCCGGGGAGCGTGTTAATTCATGATGATATACAAATGGA 

TT ACTTG CAGATATTC CC G G GTTATTG CACTG G CAG ATTAG T C A C T CTC ATC AG TCT CAGGGGGATGATATTATTTCTG C 
GATAATAG AGAACG GTTT AGTG G GG CTTGTCAATGTTAG C C CAATG CGG CX3 CT CrTTTGTTATCAGTGGTGTACTGGATG 
AATCTCATCAACGCATTTTGCAAGAAACGTTAG CAGC ATTAAAG AAAAAGGATCCCG CTCTTT CTTTAATTTATCAGOAT 
ATTGCGCCTTCCCATGATGAAAGCAAGTATCTGCCTGCGCCAGTGGCTGGCTTTGTACAGAOT 

ATTACTG ACG AAT AAAG AG CG ITT ACGTGTAGGGG CATTGTT AC C CAATGG GGG AGAAATTGTCCATCTGAGTG CCGATG 

TGGTAACGATTAAACATTATGATACTTTGATTAACTATCCATTAGATTTT 

GTTAGAAGATTTGCTG CTTCATTCGCGTGAAG AGGCCAAAGGCATAATTTTAC AACT 

AAGAGAACAACGGCAAGTTACAGGATCCGCAGCAATATCAGCAAAACACCTTATTC 

AATATCATCMCATTATTTATTATOTTTACCATAACAGCX3CACTTGTAGTC 

AGAGCCTATCCCACCAGGCGTTAATTGGCGCAGCCAGTTTGGACAC 

ACGTGAGQTTTGACTCGCTACGCTCGCCCTTCGGGCCGCCGCTAGCGGCGTTCAAAACGCT 

TG CCCAGGTTCAAAATGG CAAGTAAAATAGCCTAATGGGATAGG CTCTTAGTTAGCACGTTAATTATCTATCGTGTATAT 
GG AGGGG AATG ATGAT AAAGAAAAAGGCTG CGTTT AGTGAATAT CG TG ATTTAG AG C AAAGTT ACATG C AG CTAAATCAC 
T GTCTTAAAAAATTTC A C CAAATC C G GG CTAAGGTG AGTCAAC AG CTTG CTG AAAGGG CAG AGAG CCCCAAAAATAG CAG 
AGAGACAGAGAGTATTCTTCATAACCTATTTCCACAAGGCGTTGCCGGGGTTAACCAGGAGGCCGAG 
AAATAGTAAGTTTGTTTAAACAACTTGAAGTACGACTGAAACAACTTAATGCTCAAGCCCC 
AAAACAAAAAGGTAAAGCATAATGTCTTCAGGAAACATCTTATGGGGAAGTCAAA^ 
CGGCGTCAGCAACGCTGATACCGGGAGCCAGGATGACTTATCCCAGCAAAATCCGTTTGCCGAAGTO 
TTATTCTCCTTATGGTTATTCAGGCTATCGCAAATAATAAATTTATTGAAGTCC^ 

ACCCAGGAAAAGTCAAATG AGATGGATGAGGTGATTG CTAAAGC AG C CAAAGGGG ATG CTAAAAC CAAAGAGGAGGTGCC 
TGAGGATGTAATTAAATACATGCGTGATAATGGTATTCTCATCGATGGTATGACCATTC^ 

GCGATCATGGGAAG CTGG AT AAAGGTGG CCT ACAGGCG AT CAAAGCGG CTTTGG ATAATGACG C CAAC CGGAAT ACOGAT 

CTTATC AGTCAGGGGCAGATAACAATTCAAAAAATCTCTC AGGAG CTTAACGCTG TC CITACCCAACTGACAGGGCTTAT 

CAGTAAGTGGGGGGAAATTTCCAGTATGATAGCGCAGAAAACGTACTCATGAAAAAAGACC^ 

TGACACGATGCGGTTTTTCCGGCGTGGCGGCTCGCTGCGTATGrrOTT 

TGTATCGCTATGCCACGCAGCTTATGGAGGTAAAAGAATTCGCCGGCGCA 

GATGCCTGGTaVTTTGACTACTGGTTTCGGTTAGGGGAATGCro 

TTATGGACGCGCGGCACAAATTAAGATTGATGCGCCGCAGGCGCCATGGGCCGCAGCGGAATC 

ACGTCTGTTATGCAATCAAAGCGTTAAAGGCCGTGGTGCGTATTTGCGGCGAGGTCAGTGAACATCAAA 

CGTGCAGAAAAGATGTTACAGCAACTTTCTGACAGGAGCTAAAAATGAATCG 

GGAGTAACCGCCTTAACACATCATCACTTAAGCAATGTCAGTTG CGTTTCCTCGGGTTCGCTGGGAAAGCG CCAGCATCG 

TGTGAATTCTAC rTTTGGCGATGGCAACGCCG CGTGTCTGCTATCCGGGAAAATTAGTCTTCAGGAGGCAAGCAATGCGT 

TQAAGaUVCTGCTTGATGCOTTACCCGGAAATCATAAQCTTCCATCATTC 

TTATCAATtoTGATGACGTCATTAATACTCAACGTCTrTGGTAATAACGCT 

AACTCUUWTGCAAAATGCATTACGTAATAAGCAGGTAAAGGAGTATCAGGAGC^^ 

ATAAAGOTCOTAAAGCGGGTATTTTK^C<SCTATTTTTGAC^ 

AAAOTrGTGGAAGGTTTTCrrOTCCGGAAATCCCGCAGAAATGGCTAGC^ 

AATGGTTAAAGCCGGAGCCGAAACGGCAATGATGTGCCGTGCTGACCACGATA 

GTAAGATTCAATTTGGTTGTGAAGCCGTCGCGCTGGCACTGGATG 11' 1 ICCAGATTGGCCG 1UC 1 1 1 TA TGGCQACGAGA 
GGTTTATCTGGCGCAG CTG CAAAAGTG CTTGACTCCGGTTTTGGCGAGGAAGTGGTTGAGCCTATGG TAGGTG CAGGGGA 
AGCAGAAATAGAGGAGTTGGCTGAAAAGTTTGGCGAAGAAGT^ 
GTGAAATGGCT ATGG CQAATGAGATGGCAGAGGAGGCTGCCGAGTTTTCTCGTAAC 

GCGGGAAAAAG CTTTA CG AAAGAGGGGGTGAAAGCCATGGCAAAAG AAGCG G CAAAAGAAGCC CTG G AAAAATG TGTGC A 

AGAAGGTGGAAAGTTCCTGTTAAAAAAATTCCGTAATAAAGTTCTCTTCA 

TGAGGGATTGTTCATTTAAAGGCTTACAGGCTATCAGATGTGCAACCGAC^ 

AACACAGAAAAAGCGAAGATCGAAAAGAAAATAGAGCAATTAATAACTCAGCAACGGTTTCT 

AACAGAAAACCAGAAAAAGATAGAACAAAAACGCTTAaAGGAGCTTTATAAGGGGAQSGGTO 

TAGATACCATTGATCACTATAGTAGCGTTCAGG CG AG AATAG CTG G CTATCG CG CTTAATCTG AGG ATAAAAATATGGAA 
GCGAGTAACGTAGCACTGGTATTACCAGCGCCTTCCTIX3TTAACACCTrClTCCACTC 
GaOTACTGAATCAATGCTrCTCTTATTrGATGATATCTGGATGAM 
TX3CGCAQCTATAACQTAGAAAAACAACGGCTCGCCTGGGAACTGCAAGTCAA' 

GATGAAG CGTTTAGAGCATCAATGATTACTG CGGGTGGCG CAATGTTGTCGGGTGTACTGACG ATAGGATTAGG GG CCGT 
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FIG. 21A-1 



AGGCGGGG AAACCGG TCTT ATAGCGGGTC AAGCCGT AGGCC ACACAG CTGGGGG CGTC ATGGG CCTGGGGG CTGGTCTAG 
CGCAACGTCAAAGTGATCAAGATAAAGCGATTGCCGACCTGCAACAAAATGGGGCCCAATCTTATA^ 
GAAATTATGGAGAAAGCAACTGAAATTATGCAGCAAATCATC 
ACTCCGGGCATTAACGAGGTAAACATGGTGCAAGAA^^ 

ATATTTAGGGGAGACCGCCATATTACTTGGGCAGCAGTTTATATTATCGCCTTACC^ 

AAGAAATGATTATTTGTGAGTTCAGGCGCCTGACGCCCGGGCAACCTCGACC^ 

TTACGCGGGATATTTGTGCATCACCCGCAGTTAACATGTTTAAAGATC 

AGCCATGCTACGCAGGAAATTATTGCGCATCCTGACAGTAATGGC^GCGACCTTTACACAG 

CAGTTTTATCCGCCGAGCATCTrATCCAGCGACGTTTTTAAATGACCTTCCTGACGTAAA 

CAATCAATAGGTATGATGATGAAAGAAGATCAGAAAAATAAAATACCCGAAGACATTCT^ 

TCCGGAAACCGTTTATGCCAGTGGTTACGCCTCATGGCAGGAGGGGGATTATTCGCGCGCCGTAAT 

TGGTGATGGCCCAGCCATGGAGTTGGCGTGCCCATATTGCATTGGCTGGCACCTGGATC 

GCCATTAATTTCTATGGACATGCCTTGATGCT^ 

AATGATGGGGX3AACCCGGGTTGGCGAGAGAGGCTTTTCAAACCGCAATCAAGATGAGTTATGC 

AGATTTCCCAGAATGCGCAAATAATGGTTGATACTCTTATTGCTTAAATAACAGAACGA 

TCAGCGGCAAGTAATATAGTCGATGGTAATAGTCCTCCTTCCGATATACAAGCGAAGGAG^ 

A i i ATGCAATACACTATTCGTGCG CTGGGTG CGACAGTCGTGTTTGGG TTATCGGTTGCTGCAGCGGTAATTTCTGGC 
GGGG CAGGATTACCCATTG CTATTCTTG CGGGGGCGG CG CTCGTG ATTG CTATTGGGGATGCTTGCTGTGCGTATCATAA 
TTATCAATCGATATGTCAGCAAAAGGAGCCATTACAAACCGCCAGTGATAGCGTTGCTCTTGTGGTCAGTGCGCTGGCCT 
TAAAATGTG GG G C AAGTCTTAACTG CG CT AAC ACC CTTG C TAATTG TCTTT CTT T ATTAATACGTTCAGGAATCGCTATT 
TCTATGTTGGTTTTACCCCTACAGTTTCCACTGCCCGCGGCTGAAAATATTGCGGCCTC 

TAC CTC CG TTAG CCTGACGGCG ATAGGTG CGGTACTGGATTATTGCCTTC CCCGCCCCTCTGG CGACGATCAGGAAAATT 
CTGTTGATGAACTTCATGCCGATCCC!AGTGTGTTATTGGCX^AACAAATGGCAG CG CTCTGTCAATCTGCTACTACACCT 
GCACCrGCATTAATGOACAGTTCTGATCATACATCTCGGXSGAGAACCATG 
GGGCAACGTCCTGTTAACGCGCCTGAG<3AATCACCTCCATGTCCT 

TAQAAT AGGACCTCAACAAGG AAAAG AG CGGG T ATTGGCCGG ACTTG CG AAACG AGTGAT AGAGTG TIT I *CCAAAAQAAA 

TTTTTAGTTGGCAAACGGTTATTTTGGGCGGACAGATTTTATGCTGTTCCGC^ 

GaAGGCGCGCaSCTCGTAGCCCTGGCAGGGATTGGCCTTGCTATTGCCATCGCGGATG 

TAAACATCATTTGCCTATGGCTCACGACAGTATAGGCAATGCCGT T 1 1 i I ATATTG CTAAT TGTTTCGCCAATCAACGCA 

AAAGTATGGCGATTGCTAAAGCCGTCTCCCTGGGCGGTAGATTAGCCT^ 

AGTGGTAGTrTGGGACTACAGCCTCATTTATTAGAGCGTCTTAATC 

OSGTATGGATGGGATGGCAATGACCGGTATGCAGGTCAGCAGCCW 

AACGTGCGCCGGAGTAATCGTTTTCAGGTATATACCGGATGTTCATTGCTTTC^ 

TACOATGTATTTATTTTAAGGAAAAGCATTATGGA 

AGG CCAGGC CATTAATGACAAAATGAATGG TAATG ATTTGCTCAAC C CAGAAT CG ATG ATTAAAGCG CAATTTG CCTTAC 
AGCAGTATTCTACATTTATTAATTACGAAAGTTCACTGATCAAAATGATCA 

ATCrOAAGTTATTAGCGACGATGTTCGACGGTTGCTGCT CGGG CGTTAACCATAGCCTGATTTCCC 

AGOTACATGCGATGTTACCAGCGCTAACGGTTATTGTTCCGGATAAAAAATT 

GCGGGTTTAAATGAGCCGCTAAAAGCCGCGAAAATTTTATCGGATATAGATTTC 

ATTTCCTG CACC3UIATG AGGGGTTTGAAAATTGAATATTTCTGATATGAG CGTAGTG CCTGTAAGCACTCAATCTTATGT 
AAAGTCCTCTG CAGAACCGAG CCAGG AG CAAATTAATTTTTTTGAACAATTG CTGAAAGATGAAGCATCCACCAGTAACG 
CCAGTGCTTTATTACCGCAGGTTATGTTGACCAGACAAATGGAT^ 
AGAATATCAGGCGCAGCATCGCAAGCGCTTAATAAGCT 

GTCCCTACGTTCTTTCTTAC GGCATGTGATGTGGATCTTTATCG CTCATTGC CAGAAG ATGAAGCGAATCAAATXKTTGGC 

ATTACTTATGCAGCATCATATTGATGCGGAAAAAAAACAGGAAGAGGAT^ 

TTATTAATGCGGTTGAGCTACTTAGACTTAACGGTTATCC^ 

AATCAGTTAGTGGTATCACCCCACGAAGAAC^ 

CAaTTGC CGTATTTATAAAATATTCACCTCAGGTCAATATGGAGG CCTTTC^ 
TCAATCCCTGG GTTG CAATACAGT AAGATT ACT ATCTTGATGCAG CCTGCTGAATT C 
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FIG. 21B 



AGCATTGACATAAAAACTTACAATTTGAAAAACTATCTACT 

AAAAAGTAATTGTAGTCATCGACTGGGTTATATATGAAOAAATTTATCTTCCTAATGATAACA 

GATGAAACTATATGTACTGCGATAGTGATCAAGTGCCAAAGATTTTGC 

GCTCAATCTCAAGAATACGCTGCAAACATCTTTAGTAATCAOGCTAA CT^ 

GG CTTG CTAT CTGTGCTTAC CG CAG CTT ATATATCAATGGTTCAGAM 

TCCGAGATGAATATTGTACTAAGCAATCAACGGTTTC^ 

ATTAGCGACTGAGATTCATCATAACGATATTTTCCCTGAGGTGAGCCGGCATCTATCTCT 

CGACGCTAAACGGAGAQAAGCACCGTCTCTTrCTGCAGTCCTCTGATATCGATC 

ATTCTTAATCATAAAAATGAGATTTCGTTATTATGXACTGATAACCCCT 

AAAAAGCTTTCCTTTATAC CCAACCCATGCCGGGTTTTACTGGAGTGAAC CAG AATACATAAACGG CAAAGGATGGCACG 
CTTCCGTTGCGGTTGCCaATCAGCAAGaCGTATTTTTTGA 

CTG CCATT AGATGATAGTATTCGAGTATGGCTGGATCyUUlACAACCACTTATTC C CG TTTTCATACATCCCG CAAAAAAT 
ACGTACACAGTTAGAAAATGTAACG CTGCATG ATGG ATGG CAGCAAATT C CCGGATTTCTGATATTACGCACAACCTTOC 
ATGG CCCCGG ATGG AGTCTGGTTACG CTGT ACCCAT ACGGTAATCTACAT AAT CG CATCTTAAAAATTATCCTTCAACAA 
ATCCCCTTTACATTAACAGCATTGGTGTTGATGACGTCGGCTTTTTGCTGGTTACT 

ATGGCGTTTTGTCGATGTCATTAATAAAACCG C AACTG CACCG CTGAGCACACGTTTACGAGCACAACGACIGGATGAAT 
T AG ATAGTATTG CCG GTG CTTTT AAC CAACTG CTTGATACTCT ACAAGTC CAATACGACAATCTGG AAAACAAAGTCGCA 
GAGCGCACCCAGGCG CTAAATGAAG CAAAAAAACG CG CTG AGCG AG CTAACAAACGTAAAAGCATTCATCTTACGGTAAT 
AAGTCATGAGTTACGTACTCCGATGAATGGCGTACTCGGTGCAATTGAATTATTACAAA 

AACAAGGATTAGCTGATACCGCCAGAAATTGTACACT GTC T TTG TTAGCTATTATT 1 1 CACGC 

ATCGAGTCTGGTCATTTCJU^TTACATATGGAAGAAACAGCGTTACTGCC 

GGGGCCAQCGCAAAGCAAAAAACTGTCATTACOTA CTTTTG TCGGTCAACATGTCCCTC 

TCCGTrTACGGCAA Al T ' l ' IG GTTAATTTACrCGGGAACGCGGTAAAATTTACCGAAACCGGAGGGATACGTCTGACGGTC 

AAGCGTCATGAGGAACAATTAATATTTCTGGTTAGCGATAGCGGTAAAGGGATTGAAATACAG 

TACTCCTTITTATCAAGCAGACACAAATTCGCAAGGTACAGGAA^ 

TGGGCGGTAATCTGACACTAAAAAG TG T C CCCGGG GTTGGAAC CTGTCTCTCG CTAGTATTACCCTTACAAGAATACCAG 

CCGCCTCAACCAATTAAAGGGACGCrGTCAGCGCCGTTCTGCCTGCATCGGCAACTGGCTTGCT 

ACCACCCCACCAGCAAAATGCGCTTCTGAACGCAGAGCTTTTGTATTTCTCCXS^ 

TAATATTGTGTACACCAAATATG C CAG TAATAAAT AATTTQTTAC CACCCTGG CAGTTG CAGATT C TTTT G OTTGATQAT 
GCCGATATTAATCGGGATATCATCGGCAAAATG CTTGTCAG CCTGGGCCAACACGTCACTATTG CCGCCAGTAOTAACGA 
GG CTCTGACTTT AT CACAACAG CAG CGATTCGATTT AGTACTOATTGACATT AGAATG C CAGAAAT AGATGOTATTGAAT 
GTGTACGATTATGGCATQATGAGCCGAATAATTTAGATCCTGACTGCATGTTT^ 
GAAGATATTCATCGTTGTAAAAAAAATX3GGATTCATCATTACATTACAA 

CATCAGTATTGCCGCAGAATACCAA C 1"1 XTA CGAAATATAGAGCTACAGGAGCAGQATCCGAGTCQCTGCTCAGCQCTAC 

TGGCGACAGATGATATGGTCATTAATAGGAAGATTTTCCAATCACTGGACCT^ 

TCGGCTGGAaAAAAAATCX^TCAGTTAATTCACACATTAAAAGGCT 

CTATGTCATAGACATTQAGAATCG CGTAAAAATGGGGAAAATCATCG CG CTGGAGGAACTAACCGACTTACG CCAGAAAA 
TACGTATGAT CTTCAAAAACT ACAG C ATT ACTT AATATT ATCTTAATTTT CG CGAGGG CAG CAAAATGAAAGAATATAAG 
ATCTTATTAGTAGACGATCATGAAAT CATCATTAACGG CATTATGAATG C CITATTACCCTGGCCTCATTTTAAAATTOT 
AGAGCATGTTAAAAATGGTCTTGAGGTTTATAATGCCT 

TACCTGGCATCAATGGCCTGGATATCATTCCTCAATTACATCAGCGTTGGCCM 

TACCAACAAQAQTATATGACCATTAAAAUTX'X' AG CCGCAGGTG CTAATQG CTATO X'l'X'X AAAAAGCAGTAGTCAGCAAQT 
TCTGTTAG CG GCATTG CAAACAG T AG CAGT AAACAAGCGTTACATTGACCCAACGTTGAATCG GGAAG CTATC CTGGCTG 
AATTAAACGCTGACACGACCAATCATCAAL'l'ULTlAL 1 1 rO CQCQAQCQTCAG GTTCT TA AACTTATTQACGAGGGOTRT 
AC CAATCATG GGATCAGCGAAAAG CT ACAT ATCAGTATAAAAAC CGTCGAAACACACCGGATGAAT ATGATGAGAAAGCT 
ACAGGTTCAT AAAG TGACAGAG TT ACTTAACTGTG CC CX3AAGAATGAGGTTAATAOAGT ATT AAC CAGGG G CGTC CGATG 
aTATTAAGCATrGGTCATATTTTGATGAGCCrTACGCCACGCAG 

TGGTATGCCGCACCATTTATCACTACCTTAGTCTrCATTTGATCAT^ 1 11 A 

CCATGTCGTATTCTATCGGCGAATTTGCCAGACTATGCGGTATCAATGCCGCCACGCTA 

G 
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FIG. 22A 

sseA 

ATGATX3ATAAAGAAAAAGGCTGCGTTTAGTGAATATCGTGATTTAGA 
AAAATTTCACCAAATCCGGGC7AAGGTGAGTCAACAGCTTGCTGAAAG 
AGAGTATTOTCATAACCT 

AGTTTGTTTAAACAACTTGAAGTACGACTGAAACAACTTAATGCT 
AAGGTAA 

FIG. 22B 

sseB 

ATGTCITCAGGAAACATCTTATGGGGAAGTCAAAACCCTATTGTGTCT 

aKSGAGCCAGGATOACTTATCCCAGCAAAATCCGTTTGCCGAAGGGTA^ 

AGGCTATCGCAAATAATAAATTTATTGAAGTCC^GAAGAACGCTaAACGTGCCA^ 

ATQQATGAGGTGATTGCTAAAGCAGCCAAAGGGGATGCTAAAACCAAAGAGGAGGTGCCTGAGGATC 

GCGTGATAATGCTATTCraVTCGATGGTATGACCATTGATGATTATATGGCr^^ 

AAGGTGGCCTACAGGCGATCAAAGCGGCTTTGGATAATGACGCCAACCGGAATACCGATCTrATG^ 

ACAATTCAAAAAATGTCTCAGGAGCTTAACGCTGTCCTTACCCAACTGACAGGGCTT 

CAGTATGATAGCGCAGAAAACGTACTCATGA 

FIG. 22C 

sseC 

ATOAATCGAATTCACAGTAATAG CGACAG CGCCG CAGG AG TAACCG CCTTAACACATCATCACTTAAG CAATGTCAGTTG 
CX5TTTCCTCGGGTTCGCTGGGAAAGCGCCAGCATCGTGTGAATTCTACTTTTGG 

CCGGOAAAATT AGTCTT C AGGAGG CAAGCAATG CGTTGAAG CAACTG CTTGATGCCGTACCCGGAAATCATAAQ CGTCCA 
TCATTGCCTGACTTTTTG CAGACCAATCCCG CGGTTTTATCAATt^TGATGACGTCATTAATACTCAACOTCTTTGGTAA 
TAACGCTCAATCCTTATGCCAACAGCTTCAGCGGGCAACT^ 

ATCAGGAGCAGATCCAGAAAGCGATAGAGCAGGAGGATAAAGCGCGTAAAGCGGGTATTTTTC 

ATTACCGGCATATTTGAAACCGTGATTGGCGCCTTAAAAGTTGTGGAAGGTTTTCTCT 

TAGCGGCGTAGCTTATATGGCCGCAGGTTGTGCAGGAATGGTTAAAGCCGGAGCCGAAACGGCAA 

ACCAC GATACCTGTCAGGCAATTATTGACGTGACAAGTAAGATTCAATTTGQTTG 

GTTTTCCAGATTGGCCGTGCTTTTATGGCGACGAGAGGTTTATCTGGCGCAGCTC 

CGAGGA AGTGQT TGAGCGT ATGGT AGGTOCAGGGGAAGCAGAAATAGAGGAGTTGGCTGAA^ 

GCGAAj^TTTTTCCAAACAATTTGAGCCGCT 

TTTTCTCGTAACGTAGAAAATAATATGACGCGAAGCGOKWAAAAAGCT^ 

AGAAGCGGCAAAAaAAGCCCTGGAAAAATGTCTGCAAGAAGGTGGAAAGTTC 

TCTTCAATATOTTCAAAAAAATCCTGTATGCCTTACTGAGGGATTGTTCAT^ 

ACCGAGGGCGCCAGTCAGATOAATACTGaCATGGTTAACACAGAAAAAGCGAAGAT 

AACTCAGCAACGGTTTCTGGATTTCATAATOCAACAAACAGAAAACCAGAAA 

TTTATAAGGGGACGGGTGCCGCGCTTAGAGATGTATTAGATACCATTGATCACTATAGTAGCGCT 
GGCTATCGCQCTTAA 

FIG. 22D 

sseD 

ATGGGTACTGAATCAATG CTTCTGTTATTTG ATGATATCTGGATGAAGCTAATGG AG CTTG CCAAAAAGCTG CG CGATAT 
CATG CGCAG CTATA ACGTAflAAAAACAACGGCTGGCCTGOGAACTGCAAff 
TTGATGAAGCGTTTAGAGCATCAATGATTACTGCGGGTGGCGCAATGTTGTCGOT 
GTAGGCGGGGAAACCGGTCTTATAGCGGGTCAAGCCGTAGGCCACACAG 
AGCGCAACGTCAAAGTGATCAAGATAAAGCGATTGCCGACCTGCAACAAAATGGGGCCC 

CGGAAATTATGGAGAAAGCAACTGAAATTATGCAGCAAATCATCGG CGTGGGGTCGTCACTGGTCACX3GTTCTTGCTGAA 
ATACTCCGGGCATTAACGAGGTAA 
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FIG. 22E 



sseE 

ATGGTGCAAGAAATAGAGCAATGGTTACGTCGGCATCAGGTGTTTACT 

ACTTGGGCAGCAGTTTATATTATCGCCTTACCTGGTGATCT 

GGCGCCTGACGCCCGGGCAACCTCGACCACAGCAATTOTTTCACTTACTGGG 

CCGCAGTTAACATGTTTAAAGATGTTGATAATCACCGACGTTCTGGATGAAAAAAAAGCCATGCTA 

GCGCATCCTGACAGTAATGGGAGCGACCTTTACACAGCTTGATGG CGATAACTGG ACAGTTTTATCCG CCGAGCATCTTA 

TCCAGCGACGTTTTTAA 



FIG. 22F 



sseF 

ATGAAAATTCATATTCCGTCAGCGGCAAGTAATATAGTCGAT 

ATCGTTTCCTCCCCCTGAAATTCCAGCGCCTGGCACCCCCGCAGCCCCTGTGCTGCTTACGCCT 



GCAGCGGTAATTTCTGGCGGGGCAGGATTACCCATTGCTATTCTTGCGGGGGCGGCGCTCGTGATTGCT 

TTG CTGTG CGTATCATAATTATCAATCGATATGTCAGCAAAAGGAG CCATTACAAACCX3CCAGTGATAGCGTTGCTCTTG 

TGQTCAGTGCGCTGGCCTTAAAATGTTOGGaVAGTCTTAACTGCGCT 

CGTTCAGGAATCGCTATTTCTATGTTGGTTTTACCCCTACAGTTTCCACTGCCCGOGGCTC 

GGACATGGGGAGTGTAATTACCTCCGTTAGCCTGACGGCGATAGGTGCGGTACTGGATTATTGCCTTGCC 

GCGACGATCAGGAAAATTCTGTTGATGAACTTCATGCCGATCCCAGTGTGTTATTGGC^ 

CAATCTGCTACTACACCTGCACCTGCATTAATGGACAGTTCrrGATCATACATCT 



FIG. 22G 



seeG 

ATGAAACCTGTTAGCCCAAATGCTCAGGTAGGAGGGCAACGTCCTGTTAACGCGCCTGAG 
ATTGCC^CATCCGGAAACCAATATGGAGAGTGGTAGAATAGQACCTCAACAAGGAAAAGA 
CGAAACGAXSTGATAGAGTaTTTTCCAAAAGAAATTTTTAGTTC 
TCCGCTGGAATAGGATTAACAGTGCTAAGTGGTGGAGGCGCGCCGCTCG 

CATCG CGGATGTCG CCTGTCTTATCTAC CATCATAAACATCATTTG CCT ATGG CTCACGACAGTATAGGCAATG CCQTTT 
TTTATATTGCTAATTGTTTCGCCAATCAACGCAAAAGTATGGCGATTGCTAAAGCCOT 
TTAACCGCGACGGTAATGACTCATTCATACTGGAGTGGTAGTTTGGGACra 
TATTACCTATTCACTAATOAGTTTTACT 

TATATCGTTTGCTGGCTCAGGTAACG CCAGAAC AACGTGCG CCGG AGTAA 

FIG. 22H 

ATOAAAAAAGACCCGACCCTACAACAGGCACATGACACGATGCGGTTTTTC 

QGATGACGATGTTACACAGCCGCTTAATACTCTOTATaSCTATC 

CAGCGCGACTTTTTCAATTGCTGACX5ATATATGATGCCTGGTCATTTGACT 

GCTCAAAAACATTGGGGGGAAGCGATATACGCTTATGGAC^GCGGCAC^ 

GGCCGC^aKJAATGCTATCTCGCGTGTGATAACGTCTOTTATGCAA^ 

GCGAGGTCAGTGAACATCAAATTCTCCGACAGCGTGCAGAAAAGATGTTACAGCAACT^ 



FIG. 22I 



sscB 

ATGATGATGAAAGAAGATGAGAAAAATAAAATACCCGAAGACATTCT 

^ATGCCAG TU vjTIi ACG CCTCATGGCAGGAGGGGQATT ATTCG CG CG CCGTAATCGATTTTAG TTGGCTGGTGATGGCCC 
AGCCATGGAGTTCGCGTGCCCATATTGCATTGGCTGGCACCT^ 

ACCCGGGTTGGOGAGAGAGGCTTTTCAAACCGCAATCAAGATGAGTTAT 
ATGCGCAAATAATGGTTGATACTCTTATTGCTTAA 
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FIG. 22J 



ssaD 

ATX3GCATATCTCATGGTTAATCCAAAGAGTTCCTGGAAAATACG I ITT I TA GOTCAC GTTTTA CAAGGCCGGGAAGTATQ 

GCTGAATGAAGGTAACCTGTCACTGGGGGAGAAGGGATGCGATATTTC 

TGAGAGAACAGGCAGATAGTTT A TTT G TT O ATGCCCGGAAAGCCAG^ 

AAGCCGCTACCATCCAGTGGGGTTTTOCAGGTTGCGGGAOTGGCTATCGC GTTTC 

TTATCAAATACCCGTTTCCAGATCAGGGTACTGGTGGTTGGCTGGCGTATTCTTGATCT 

TGTTAAGTATTAOTGGTCAGCCTGAAACGGTAAATGACTTACCTTTGCGGGTTAAG H ITTA TTAGACAAAAGCAATATT 

CATTATGTGCGGGCGCAATGGAAAGAAGATGGCAGCCTGCAGT7GTCCGGTTATTGCTCGTCAA 

GGTGAGAGCGACTCTCGAATCATGGGGGGTCATGTATCGGGATGGTGTAATCTGTGATGACTT 

AGGATGTTTTGATAAAAATGGGTTACCCGCATGCTOAAGTATCCAGOSAAGTC 

ATACAAATGGATCAGCAATGGCGCAAGGTTCAACCATTACTTG 

CTCTCATCAQTCTCAGGGGGATQATATT ATTTCTG COATAATAGAGAACGGTTTAGT^ 

TGCGGCGCTCTTTTGTTATCAGTGGTGTACTGGATGAATCTC^ 

AAAAAGGATCCCGCT CTITCTTTA ATTTATCAGGATATTGCQCCTTCCCATGATG 

GG CTGGCTTTGTACAGAGTCG CCATGGTAATTACTTATTACTG ACGAAT AAAGAGCGTTTACGTGTAGGGGCATX'GTTAC 

CCAATGGGGGAGAAATTGTCCATCTGAGTGCCGATGTGGTAACGATT^ 

GATTTTAAGTGA 



FIG. 22K 



SME 

ATGACAACTTTGACCCGGTTAG AAG ATTTGCTG CTTCATTCG CGTG AAGAGGCCAAAGGCATAATTTTACAATTAAGGGC 
TGCCCGGAAACAGTTAGAAGAGAACAACGGCAAGTTACAGGATCCGCAGCAATAT 

CGATCGAGCAGGCCGAAAATATCATCAACATTATTTATTATCGTTACCATAACAGCGCACTTGTAGTGM 
TAA 



FIG. 22L 



ssaG 

ATGGATATTGCACAATTAGTGGATATGCTCTCCCACATGGCG CACC AGGCAGG CCAGGCCATTAATGACAAAATGAATGG 
TAATGATTTGCTCAACCCAGAATCGATGATTAAAGCGCAATTTGCCTTACAGCAG 
GTTCACTGATCAAAATGATCAAGGATATGCTTAGTGGAATCATTG CTAAAATCTG A 



FIG. 22M 



ssaH 

ATGTTTGCGGGCGTTAACCATAGCCTGATTTCCCAGGTACATGCGATGTTACCAGCGCT 
AAAATTACAGTTGOTATGTCTGGCATTATTGTTGGCGGGTTTAAATGAGC^ 

3AGGGGTTTGAAAATTGA 



FIG. 22N 



88*1 

ATGAGCGTAGTGCCTOTAAGCACTCAATCTTATGTAAAGTCCTCTG 
ACAATTGCTGAAAQATGAAGCATCCACCAQTAACGCCAGTGCTTTATTACCGCATC 

ATATGCAGTTAACGGTAGGCGTCGATT ATCTTG CCAG AATATCAGGCG CAG CATCGCAAG CG CTTAATAAG CTGGATAAC 
ATGGCATGA 



FIG. 220 



ssaJ 

ATGAAOQTTCATCGTATAGT AT rTCTTA CTGTCCTTAC GTTCTT I C V 1 ACGGCATGTGATGTGGATCTTTATCGCTCATT 
GCCA GAA GATG AAGCGAATCAAATQCTGGCATTACTTATGCAGCATCATATTGATGCGGA^ 

GTGTAACCTTACGTGTCGAGCAGTCG CAGTTTATTAATG CGGTTG AG CTACTTAG ACTTAACGGTTATC CG CATAGGCAG 
TTTACAACGG CGGATAAGATGTTTCCGGCTAATCAGTTAGTGGT ATCACCCCAGGAAG^ 
AAAAGAACAAAGAATTGAAGOAATCCTGAGTCAGATGGAGGGCGTGATTAAT^ 

ATGATGAGGGAAGTAACG CTTCTCCGAGCTCAGTTGCCG 1 A ATAAAATATTCAC CTCAGOTCAATATGGAGG CCTTT 
CGGGTAAAAATTAAAGATTTAATAGAGATGTCAATCCCTGGGTTC 

TGAATTCAGAATGG TAG CTGACGT ACCCG CGAGACAAACATTCTGGATTATGGACXnTATCAACGCCAATAAAGGQAAGG 

TGGTCAAGTGGTTGATGAAATACCCTTATCCGTTGATG 

GQCT Al ' 1 ' 1"! lO CCTGAGACGCC GrXTri ' U A 
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FIG. 22P 



ssrA 

ATGAATTTGCTCAATCTCAAGAATATOCTGCAAACATCTCT 

AATTATTTGX3CTGCTATCTGTGCITACCGCAGCTTATATA 

CCOTTCTATCCGAGATQAATATTGTACTAAGCAATCAACGOTTTGAAGAAOCT^ 

CAATG CTGATTAG CGACTGAGATTCATCATAACGATATTTTCC CT G AGGTOAG CCGGCATCTATCTQTCQQTCCTTCAAA 
TTGCACGCCGACGCTAAACGGAGAG^GCACCGTCTCTTTCTC 
ATAGTTTTATTCTTAATCATAAAAATGAGATTTCGTTATTA 
TTAACGCGAAAAAGCTTrCCTTTATACCCAACCCATGCCGGGTTTTACTG 

ATGGCACGCTTCCGTTOCGGTTGCCGATCAQCAAQQCGTA11TTT 1 UAGGTGACGGTTAAACTTCCCGATCTCATTACTA 
AGAGCCACCTGCCATTAGATGATAGTATTCGAGTATGGCTGGATGAAAACAACC^ 

CAAAAAATACG TACACAGTTAGAAAATGTAACG CTGCATGATGG ATGGCAG CAAATTC CCGGATTTCTGATATTACGCAC 

AACCTTGCATGGCCCCGGATGGAGTCTGGTTACGCTCTACCCATACGGTAATCTACATAATC 

TTCAACAAATCCCCTTTACATTAACAGCATTGGT GTT GATQACGTCTC 

AAACCGTTATGGCGTTTTGTCGATGTCATT AATAAAAC CG CAACTG CACCG CTGAG CACACGTTTACCAGCACAACGACT 
GGATGAATTAGAT AGTATTG C CGGTG CTTTTAAC CAACTG CTTOATACT CT ACAAGTC CAAT ACGAC AATCTGGAAAACA 
AAGTCGCAGAG CG CAC CC AG G CG CT AAATGAAG CAAAAAAACG CG CTGAG CGAGCTAACAAACGTAAAAGCATTC 
ACGGTAATAAGTCATGAG1TACCTACTCCGATGAATGGCGTACTCGGTGCAATTGAA 

C AT AG AGCAACAAGG ATT AG CTGAT AC CG C C AG AAATTGT ACACTGTCTTTGTT AG CTATT ATT AATAATCTG CTGGATT 
TTTCACGCATCGAGTCTGGTCATTTGACAlTAGATATXftSAAGAA^ 

ACCATC CAGGGGCCAG CG CAAAG C AAAAAACTG TC^TTACGTACTITTGTCGGTCAAC^TGTCCCTCTCTATTTTCATAC 
CXIACAGTATCCXJTTTACGGCAAATTTTGGTTAATTTACTCGGGAA 

TCyiCGGTCAAGCGTCATG AGG AACAATTAATATTTCTGGTTAG CGATAG CGGTAAAGGGATTGAAATACAGCAGCAOTCT 
CAAATCTTTAC TG CTTTT TA TCAAGCAGACACAAATTCQCAAQOTAC^ 

TAAAATGATGGGCGGT AATCTG ACACT AAAAAGTGTCCCCGGGGTTGGAACCTGTGTCTCG CTAGTATTACCCTTACAAG 
AATACCAGCCGCCTCAACCAATTAAAGGGACGCTGTCAGCGCCGTTCTGCCTG^ 

CGCGGTGAAC CACCC CAC CAG CAAAATG CG CTTCTCAACG CAGAG CTTTTG TATTTCTCCGGAAAACTCTACGACCTGGC 
GCAACAGTTAATATTGTGTACACCAAATATGCCAGTAATAAATAATTTGTTACCAC 

TTGATQATGCCGATATTAATCGGGATATCATCGGCAAAATG CT 1 U 1 CAGCCTGGGCCAACACQTCACTATTGCCQCCAQT 

AGTAACGAGG CTCTGACTTTATCACAACAGCAG CGATTCGATTTAG TACTGATTGACATTAGAATG CCAGAAATAOATGG 

TATTGAATGTGTACGATTATGGCATGATOAGCCGAATAATTTAG^ 

TAGCGAGAGAAGATATTCATCGTTGTAAAAAAAATGGGATTCATC^ 

OCTCOCTACATCAGTATTGCCGCAGAATACCAA CTTTTA CqAAATATAGA 

AQCGCTACTGGCGACAGATGATATGGTCATTAATAOCAAQATTTTCCAA 

ATGCCGTATCGGCTCGAGAAAAAATCGATCAGTTAATTGACACATTAAAA 

TTOGTATGCTATGTCATAGACATTGAGAATCG CG TAAAAATGGGGAAAATCATCG CG CTGGAGGAACTAACCGACTTACG 
CCAOAAAATACGTATGATCTTCAAAAACTACACCATTACTTAA 



FIG. 22Q 



ssrfi 

ATOAAAGAATATAAOATCTTATTAGTAGACGATCATGAAATCATW 

TCATTTTAAAATTGTAGAGCATGTTAAAAATGGTCTTGAGG 

TCCTT^TCTTAGTCTACCTXWCATCAATGGCCTGGATA 

C-mU'l 1 1' ACACAGCATACCAACAAGAG TATATGACCATTAAAACTTTAGCCGCAGQTQCTAATQG CTATUTTITAAAAAQ 
CAOTAOTCAGCAAGTTCTGTTAGCG G CATTG CAAACAGTAG CAGTAAACAAG CGTTACATTGACC CAACGTTGAATCGGG 
AAOCTATCCTGGCTQAATTAAACGCTGACACQACCAATCATCAACTG CTTACrri^CG CGAGCGTCAGG'i'l'Cl'rAAACTT 
ATTGACGAGGGGTATACCAATCATGGGATCAGCGAAAAGCTACATATC 
TATGATGAGAAAGCTAGAGGTTCATAAAGTGACAGAGTTACTTAACTGTCCC 



FIG. 23A 

S«eA 

MM I KKKAAF SEYRD LEQS YMQLNHCLKKFHQ I RAKVS QQ LAERAES P KNS RETKS I UOfLFPQGVAGVNQEASKD LKKXV 
SLFXQLEVRLKQLKAQAPVEIPSGXTKR 
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FIG. 23B 



SaeB 

MSSONILWGSQNPIVFKNSFGVSNADTGSQDDLSQQNPFAEG^ 

MDITVIAKAAKGDAKTKEEVPEDVIKYMRD^ 

TIQKMSQELNAVLTQLTGLISKWGEISSMIAQKTYS 



FIG. 23C 



SseC 

MNRIHSNSDSAAGVTALTHHHLSNVSCVSSGSLGKRQHRV^^ 
SI^DFLQTNPAVLSMMMTSLIIJrVTGNNAQSLCQQLERATE^ 
ITGIFETVIGAIJCVVEGFLSGNPABMASGVAYMAAGCAGMVKAGAETAMMCOAD 
VFQIGRATMATRGLSGAAAKVLDSGFXjEEVVERKVGAGEAEIEEIJ^ 

FSRNVENNMTRS AGKS FTKEGVKAMAKEAAKEALEKCVQEGGKFLLKKFRNKVLFNMFI^^ 

TEGASQMNTGMWTEKAKIEKKI EQLI TQQRFLD F IMQQTENQKKI EQ KRI^ EL YKGTOAALRD VLDTIDHYS S VQARIA 
OYRA 



FIG. 23D 



SaeD 

MEASNVAI*VLPAPSLLTPSSTPSPSGEGMGTESMIJjLFDDIWMKLME 

TIDEAFRASMITAGGAMLSGVLTIGLGAVGGETGLIAGQAVGHTAGGVMGLGM 

LTEIMEKATEIMQQIIGVGSSLVTVLAEILRALTR 



FIG. 23E 



SaeB 

MVQBXEQWIiRRHQVFTEPAYIiGETAXLLGQQFILS PYLVI YRIEAKEMI ICEFRRLTPGQPRPQQLFHLLGLLRGIFVHH 
PQ LTCLKML 1 1 TD VLDE KKAMLRRXLLR I LTVMG ATFTQLDGDNWTVL S AEHL I QRRF 

FIG. 23F 

MKIHX PSAAS IVDGNS PP SD IQAKEVS FPPPE I PAPGTPAAP VLLTPEQ XRQQRDYAXHFMQ YTXRALGATWFGLSVA 

AAVXSGGAGLPXAXLAGAALVXAXGDACCAYHNYQSXCQQKEPLQTASDS 

RSGIAISMLVLPLQFPLPAAENIAASLDMGSVITSVSLTAXGAVIJDYCL^^ 

QSATTPAPALMDSSDHTSRGEP 



FIG. 23G 



SseO 

MKPVSPNAQVGGQRPVNAPEESPPCPSLPHPETNMESGRIGPQQGKERVI^^ 

SAO IALTVLSGGOAPL VALAG IGLAIAIAD VACL I YHHKHHLPKAHDS I GHAVFY IANCFANQRKSMAIAKAVSLGGRLA 
LTATVMTHS YWSGSLGLQPHLLERLKDXTYGLMS FTRFGMDGMAMTGMQVS 5 PLYRLLAQVTPEQRAPB 

FIG. 23H 

SscA 

MKKDPTLQQAHDTMRFFRRGGSIJIMIJ^DDVTQPU^ 

AQKHWGEAI YAYGRAAQ X KXD AP QAP WAAASCYXJICDNVCYAX KALKAVVR XCGEVSEHQ X LRQRAEKMLQQLSDRS 

FIG. 23I 

S»CB 

MMMKBDQKWKIPEDILKQIJ^VDPETVYASGYASWQEGDYSRAVIDFSW 
YGHALra*DASHPEPVYQTGVC3JCMMGEPGIJUlEAFQTAIKMSYAD« 
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FIG. 23J 

SsaO 

MAYLMVNPKS S WKIRFLGHVLQGREVWLNEGNLS LGEKGCD I C I P LAI NEKI I LKEQADS LFVDAGKAR VRVNGRRFKPN 

KPLPSSGVLQVAGVAIAFGKQDCELADYQIPVSRSGYVWLM 

HYVRAQWCEDGSLQLSGYCSSSEQMQKVRATLESW 

IQMDQQWRKVQPLIJtf>IPGI£JIWQISHSHQSQaDM^ 

KKDPALSLIYQDIAPSHDESKYLPAPVAGFVQSRHGNYLIJjTrnCERLRV^ 

DFK 

FIG. 23K 

SoaE 

MTTLTR LE D UJ i HS REEAKG I ILQLRAARKQLEENNGKLQDPQQYQQNTLLLEAI EQAENIINI I YYR YHNSALWSBQE 

FIG. 23L 

SsaG 

MDIAQLVDMLSHMAHQAGQAZNDKMNGNDLLNPESMIKAQFALQQYSTFI^ 

FIG. 23M 

SsaH 

MFAGVNHSLISQVHAMLPALTVIVTDKKLQLVCI^^ 

FIG. 23N 

S«al 

MSVVPVSTQSYVKSSAEPSQEQINFFEQLLKDEASTSNASAI^PQVMLra^ 
MA 

FIG. 230 

Sfl&J 

MKVHRIVFLTVLTFFLTACDVDLYRSIiPEDEANQMLALLMQHHIDAEKKQBEDGVTLR 

FTTADKMPPANQLWS PQEEQQKINFLKEQRIEGMLSQMSGVIKAKVTIALPTYDEGSKA5PSSVAVFZKYS PQVNMEAF 
RVKI KDL IEMS I PGLQ YS KI S II^QP AEETIMVAD VPAROTFW IMD VINANKGKVVKWLMKYP YPLMI*SIiTGLLI»GVG IL I 
GYFCLRRRF 

FIG. 23P 

SarA 

MNLLNLKNTLQTSLVIRLTFLFLLTTI I IWLLS VLTAAYISMVQKRQHI IEDLSVLSENNI VLSNQRFBEAERBAKSLMY 

QCSIATEIHHNDIFPEVSRHLSVGPSNCTPTLNGEKHRL^^ 

LTRXSFPLYPTHAGFYWSEPBYINGKGWHASVAVADCX^V^ 

QKIRTQLENVTLHDGWQQIPGFLILRTTI^GPGWSLVTLYPYGNIJ^ 

KPLWRFVDVINKrATAPLSTRLPAQRIJJELDSIAGAFTO^ 

TVISHELRTPMNGVLGAIELLOTTPLNIEQQGIJ^TARlICTIiSLIAI INNLLDFSRIESaHFTLHMEETALLPLLDQAMQ 

TIQGPAQSKKLSIJlTFVGOHVPLYFHTDSIRLRQILVinJ*aNAVKFTETGaiRL 

QIFTAFYQAimiSQGTGIGLTIASSLAKMMGaNLTLKSV^ 

RGEPPHQQNAIJ-IIAEI^YFSGKLYDIAQQLILCTPN^ IGKMLVSLGQHVTIAAS 
SNEALTI^QQQRFDIiVXiIDIRMPEIDGIECVRLWHDEPNNLDPDCMFVAI^ASVATEDI 
ARYISIAAEYQI*IJlNrEI^EQDPSRCSAX^TDDMVINSICIPQSI^ia»LADIENAVSAGE 
LVCYVTDIENRVKMGKI IAI*EELTDLRQKIRM I FKNYTIT 
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FIG. 23Q 



SsrB 

MKEYKI LLVDDHE 1 1 ING IMNAIJjPWPHFKX VEHVKNGLEVYNACCAYE 

LVYTAYQQEYOTIKTIAAGANGYVLKSSSQQVLIJU^ 

IDEGYTNHGISEKLHISIKTVETHRMNMMRK^ 

FIG. 24A 

Promoter A2 

GCTTCCCTCCAGTTGCCTGTTGCAAAATCTTTGGCACT 

CGAXXSGTGTTATCATTAGGAAGATAAATrTCTTCATATATAACCCACT 

GATGTAAAAACATCGTAACAGTTTATTTAATAAATAATTTCT 

TGTGAATTTATCGGAAAATCCGAATGATAGAATCGCCTGTGAC^ 

AaAOATAGTCGAAATAAATGTGAATCAGGCTTTTTACGGATGTGOTTG^ 

FIG. 24B 

Promoter B 

TAAAAATATCTTAGAGCCTATCCCACCAGGCGTTAAT^ 

CGTACACGTAGTACGTGAOGTTTGACTCGCTACGCTCGCCCTTCGGGCCGCCGCTAG 

TTTGGCGAGCACTGCCCAGGTTCAAAATGGCAAGTAAAATAGCCTAATGG 

TATCGTGTATATGGAGGGOAAT 



